This study was carried out at the research field of Tarbiat Modares University, Peykan Shahr, Tehran to determine the changes in the content and chemical compositions of essential oil of tulsi (Ocimum. sanctum L.) at three different growth stages including vegetative, flower bud formation and full flowering stages. The essential oils of the aerial parts were extracted by hydrodistillation method using Clevenger apparatus, and analyzed by GC and GC-MS. The hydro-distillation of the aerial parts of Ocimum. sanctum at the vegetative, flower bud formation, and full flowering stages yielded 0.95%, 0.87% and 1.3% (w/w) EO, respectively. The main constituent of the EO from the vegetative stage were 1, 8-Cineole and β-bisabolen, while eugenol was found as the main compound of flower bud formation and full flowering developmental stages.
Chemical and biological diversity of the aromatic and medicinal plants differ significantly depending on the factors such as cultivation area, climatic conditions, genetic modification, different plant parts, developmental stages and collection time (Franz et al., 1993 ). In the recent years, numerous publications have reported the chemical compositions of the EOs of medicinal and aromatic plants demonstrating that the growth stage and harvesting time have a major impact on the EO content and compositions . Therefore, it is necessary to determine the proper time and plant growth phase to harvest by analyzing the EO and its compositions at various growth and developmental stages. To the best of authors` knowledge, literature pertaining to the EO content and composition of Tulsi from Iran is not available. Moreover, there is no report on EO compositions of Tulsi at different collection time such as vegetative, flower bud formation and flowering stages. It is, therefore, imperative to determine the appropriate harvesting time by analyzing the oil yield and composition of the plant.
The current study aimed to assess the EO content and chemical constituents of three different growth and developmental stages of Ocimum sanctum L.
Materials and Methods

Plant Material
The experiment was carried out at the research field of Tarbiat Modares University, Peykan Shahr, Tehran. Average annual precipitation at the site is 122.2 mm, minimum air temperature is -5° C and maximum air temperature is 40.4° C. The dominant winds at the area blow from Northeast. Some chemical characteristics of the experimental soils are shown in Table 1 . Ocimum sanctum aerial parts were collected from the cultivated plants at three stages of growth and development during June and July 2013. The samples were harvested at vegetative, flower bud formation and full flowering stages. 
Essential Oils Preparation
All samples were shade-dried (during 15 days). EO was extracted by subjecting flowers and leaves together (50 g) to hydrodistillation for 2 h using an all glass Clevenger-type apparatus (Goldis, Tehran, Iran), according to the method outlined by the European pharmacopoeia (Anonymous 1996) . EO yield was expressed as percentage w/w on dry matter basis. The oils were dried over anhydrous Na2SO4 and stored in sealed vials at low temperature (4°C) before gas chromatography (GC) and gas chromatography/mass spectrometry (GC-MS) analysis.
Essential Oils Analysis by Gas Chromatography/Mass Spectrometry (GC/MS)
The EOs were analyzed by GC-MS (Agilent, USA). The analysis was carried out on a Thermoquest-Finnigan Trace GC/MS instrument equipped with a DB-5 fused silica column (60 m × 0.25 mm i.d., film thickness 0.25 mm). The oven temperature was programmed to increase from 60 to 250ºC at a rate of 4ºC/minute and finally held for 10 minutes; transfer line temperature was 250ºC. Helium was used as the carrier gas at a flow rate of 1.1 mL/minute, with a split ratio equal to 1:50. The quadrupole massspectrometer was scanned over the 35-465 amu with an ionizing voltage of 70 eV and an ionization current of 150 mA.
GC-FID analysis of the oil was conducted using a Thermoquest-Finnigan instrument equipped with a DB-5 fused silica column (60 m x 0.25 mm i.d., film thickness 0.25 mm). Nitrogen was used as the carrier gas at the constant flow of 1.1 mL/minute; the split ratio was the same as that of GC/MS. The oven temperature was raised from 60 to 250ºC at a rate of 4ºC/minute and held for 10 minutes. The injector and detector (FID) temperatures were kept at 250 and 280ºC, respectively. Semi-quantitative data were obtained from FID area percentages without the use of correction factors.
Identification of EO Components
Retention indices (RI) were calculated by using retention times of n-alkanes (C6-C24) that were injected after the oil at the same temperature and conditions. The compounds were identified by comparison of their RI with those reported in the literature and their mass spectrum was compared with the Wiley Library.
Results and Discussion
The hydro-distillation of the aerial parts of Ocimum. sanctum L. at the vegetative, flower bud formation, and full flowering stages yielded 0.95%, 0.87% and 1.3% (w/w) EO, respectively. The composition of EOs at different growth stages is shown in Table 2 , in the order of their elution from a DB-5 column. GC/MS analyses showed that the main constituents of the EO from the vegetative stage were 1, 8-Cineole and β-bisabolen, while eugenol was found as the main compound of flower bud formation and full flowering developmental stages. 
